Prenatal Cocaine Exposure Alters BDNF-TrkB Signaling in the Embryonic and Adult Brain.
Prenatal cocaine exposure remains a major public health concern because of its adverse effects on cognitive function. Although the molecular mechanisms underlying the cognitive impairment are not fully understood, brain-derived neurotrophic factor (BDNF) signaling via its receptor tyrosine kinase B (TrkB) is emerging as a potential candidate. We used a mouse model to examine the impact of ongoing cocaine exposure on BDNF expression in the dorsal forebrain on embryonic day 15 (E15) as well as the long-term effects of prenatal cocaine exposure on BDNF-TrkB signaling in the frontal cortex in early postnatal (postnatal day 16; P16) and adult (P60) male and female mice. We found that ongoing cocaine exposure decreased BDNF expression in the E15 dorsal forebrain, prenatal cocaine exposure did not alter BDNF or TrkB (total or phosphorylated) expression in the frontal cortex at P16, and that the prenatal cocaine exposure produced significant increases in BDNF, the activated (phosphorylated) form of TrkB, as well as Bdnf mRNA in the frontal cortex at P60. The increase in BDNF protein and mRNA expression at P60 was concurrent with hyperacetylation of histone H3 at the Bdnf promoter in the frontal cortex. The increase in frontal cortical BDNF and activated TrkB at P60 occurred in male but not female mice. Thus, our data demonstrate that ongoing cocaine exposure produces a decrease in BDNF expression in the embryonic brain, and that prenatal cocaine exposure produces a sex-specific increase in frontal cortical BDNF-TrkB signaling at P60 only in male mice. Lastly, hyperacetylation of histone H3 at the Bdnf promoter is one epigenetic mechanism mediating the effects of prenatal cocaine exposure on Bdnf expression at P60 in male mice.